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the skin (neck biopsy). Virus antigen is presented as small
intracytoplasmic granules at the border of the stratum
granulosum and stratum corneum of the epidermis
(arrows). Microphoto, bar = 20 mm.Value of immunohistochemistry for rapid ante
mortem rabies diagnosis
Madhusudana et al.1 recently reported on the value
of a dot blot enzyme immunoassay for the rapid
diagnosis of rabies in humans (and animals). We
would like to point out that immunohistochemical
investigation of neck skin biopsy is another valuable
tool for rapid ante mortem diagnosis.
Last summer a male Austrian tourist in Agadir,
Morocco, was bitten by a rabid puppy on his right
hand and right leg. Four weeks later he developed
clinical symptoms: malaise, pain in the right arm,
headache, an extreme feeling of dryness in the
mouth and difficulty swallowing liquids.2 Two days
later he was admitted to a hospital in Ceuta, Spain,
with hydrophobia, aerophobia, agitation, and
increased salivation. Rabies was suspected and
the patient received rabies vaccination and rabies
immunoglobulin. Three days after admission to the
Spanish hospital the patient was transferred to the
Medical University of Graz, Austria. Critical care
management, treatment of secondary pneumonia
and administration of rabies vaccine was continued;
numerous diagnostic samples were taken 6 days
after onset of rabies symptoms.
A skin biopsy of the neck, CSF, serum, a phar-
yngeal swab, a nasal swab and a conjunctival swab
were sent to the National Reference Laboratory for
Rabies at the Austrian Agency for Health and Food
Safety. Although fluorescent antibody tests of the
skin biopsy revealed only a few specific signals,
immunohistochemical investigation of the skin
biopsy revealed numerous clearly positive epider-
mal cells at the border of the stratum granulosum
and stratum corneum, using home-made polyclonal
hamster anti-rabies-virus antibodies and the avi-
din—biotin peroxidase-method according to the
manufacturer’s instructions (ABC-Kit, Vector
Laboratories, Burlingame, USA) (Figure 1).
RT-PCR performed on the neck skin biopsy and
pharyngeal swab showed a 965 bp DNA amplicon of
the rabies virus nucleoprotein gene, closely related
to other virus strains from Morocco. PCR from the
other specimens, and all cell culture tests were1201-9712/$30.00 # 2005 International Society for Infectious Diseas
doi:10.1016/j.ijid.2005.01.004negative. The patient died 27 days after onset of
rabies symptoms.
Several tests are available for diagnosing rabies in
humans, including ante mortem tests; no single
method seems to be perfect.3—6 We recommend
immunohistochemical investigation of formalin-
fixed and paraffin-embedded neck skin biopsy sam-
ples as an ante mortem diagnostic test for rabies
(duration including rapid formalin fixation and par-
affin embedding: 6 h). In combination with RT-PCR,
immunohistochemical investigation of neck skin
biopsy can be used for rapid ante mortem diagnosis
of rabies in humans, avoiding the manifold draw-
backs inherent in ante mortem brain biopsies.
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